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Program  Status: 

One  of  the  D&I  program  goals  is  to  develop  greatly  improved  field-plated  MMW  GaN 
HEMT  devices  with  high  ft/fmax,  which  will  improve  gain/P AE  and  output  power  of 
GaN  HEMT  MMIC  PAs  simultaneously.  The  6-wafer  MMW  GaN  MMIC  lot  is 
competed  with  the  front-side  processing  and  waiting  for  the  back-side  processing. 

Key  Accomplishments  or  milestones: 

1)  Figure  1  shows  optical  photographs  of  MMW  GaN  MMIC  circuits  in  the  fab 
currently. 


Figure  1.  MMW  GaN  MMIC  circuits  are 
shown  with  the  front-side  processing 
completed. 


All  the  PCM  devices  are  tested  and  characterized  in  terms  of  DC  and  RF.  Table  1  shows 
measured  2x100  pm  PCM  devices  after  the  front-side  processing  complete,  in 
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comparison  to  those  from  the  EEHEMT  device  model  used  for  MMW  GaN  MMIC 
circuits. 


Table!:  Summary  ofGaN37  wafers  in  processing 


Wafer 

Idss/Imax 

(A/mm) 

Ijnin 

(mA/mm) 

@  Vgs  =  - 
6V 

Peak  gm 
(mS/mm) 

Vpo 

(V) 

Ft 

(GHz) 

Status 

Design 

Target 

0.78/1.01 

<0.0001* 

377 

-2.9 

55 

EEHEMT 

model 

G544 

1.01/1.16 

1.2 

325 

-3.88 

50 

Backside 

processing 

G552 

” 

“ 

- 

“ 

Broken 

G632 

0.8/1. 0 

0.25 

366 

-2.4 

52 

Backside 

processing 

G634 

0.85/1.08 

0.2 

414 

-2.3 

55 

Backside 

processing 

G645 

0.86/1.07 

0.1 

391 

-2.5 

54 

Backside 

processing 

G646 

0.91/1.1  1 

0.1 

385 

-2.7 

53 

Backside 

processing 

•  Imax  is  defined  at  Vds  =  1  V  at  this  time 

•  Imin  was  measured  at  Vds  =  10  V  and  Vgs  =  -6  V,  well  below  the  Vpinchoff. 

•  Ft  was  measured  at  Vds  =10  V  and  Vgs  at  peak  gm. 

•  *The  EEHEMT  model  is  not  well  established  below  the  pinch-off  voltage. 

2)  Single-stage  CPW  circuits  are  characterized  in  terms  of  gain  and  bandwidth,  and 
compared  with  the  simulation.  Figure  2  shows  the  comparison  plot.  The  bandwidth  is 
wider  than  that  of  simulated.  It  is  attributed  to  a  change  in  the  input  match.  With  the 
backside  processing  complete,  we  will  have  more  results  to  compare  with. 


Figure  2.  Measured  (thin 
lines)  and  simulated 
(thick  lines)  s-parameters 
of  the  single-stage  CPW 
MMICs  are  shown  with 
25  Vds  and  200 
mA/mm.  The  gain  and 
bandwidth  are  not 
sensitive  to  Vds  over  Vds 
=  20-28  V,  and  Ids  = 
200  -70  mA/mm. 


Objectives  for  next  month: 

1 )  Complete  the  MMW  GaN  MMIC  lot. 


Budget  summary:  The  available  funding  to  be  spent  would  be  ~$60  K  with  a  fee  in  the 
contract,  which  has  a  total  funded  amount  of  $  550  K. 
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